Pharmacodynamic analysis of tacrolimus and cyclosporine in living-donor liver transplant patients.
The calcineurin inhibitors tacrolimus and cyclosporine (INN, ciclosporin) have been widely used to prevent allograft rejection after transplantation. We investigated pharmacodynamic properties of the 2 drugs and their clinical relevance in liver transplantation. Forty de novo living-donor liver transplant patients participated in this study, and they were treated with either tacrolimus (N = 30) or cyclosporine (N = 10). We simultaneously measured blood drug concentrations and calcineurin phosphatase activity in peripheral blood mononuclear cells during the first 14 postoperative days. Nephrotoxicity and acute rejection were also examined in relation to the blood drug concentrations and calcineurin activity. Calcineurin activity was only partially inhibited by tacrolimus concentrations greater than 20 ng/mL, although it could be almost completely inhibited by cyclosporine concentrations greater than 700 ng/mL. According to a maximum effect model, the population mean estimates of the EC(50) (blood concentration that yields a half-maximal effect) for tacrolimus and cyclosporine were 26.4 ng/mL (95% confidence interval [CI], 15.7-37.1 ng/mL) and 200 ng/mL (95% CI, 127-274 ng/mL), respectively. Patients with nephrotoxicity in both groups had significantly higher trough concentrations compared with those without this adverse event. In addition, patients with acute rejection in the tacrolimus group had significantly lower trough concentrations and higher calcineurin activity than those without a rejection episode. The inhibitory effects on calcineurin activity in peripheral blood mononuclear cells differed between tacrolimus and cyclosporine in living-donor liver transplant patients. Pharmacodynamic assessment in combination with blood concentration monitoring may be useful for determining the individual therapeutic range of tacrolimus and cyclosporine.